We have repeated these experiments, using zinc berylhum sihc'ate and beryllium -silicate and confirm the findings of Gardiner and Heslington (I946), although the proportion of survivors developing tumours is less in our series. Similar confirmation comes in prehminary reports from Cloudman, Vining, Barkuhs and Nickson (1949) and Nash (1950). This paper records in greater detail the pathological characteristics of these tumours.
THE develop'ment of bone tumours in rabbits foRowing the intravenous injection0f SU SpeDsions of synthetic zinc beryllium sificate and berynium oxide was reported briefl by Gardner and HeslingtOD in 1946. They gave their rabbits 20 inj'ections totalling I g. of particles of 3 [L diameter or less during a 6-weeks period.-' Seven rabbits survived the injections for 7 months or more, and all-developed mahgnant osteosarcomas, often with multiple primary sites.
We have repeated these experiments, using zinc berylhum sihc'ate and beryllium -silicate and confirm the findings of Gardiner and Heslington (I946), although the proportion of survivors developing tumours is less in our series. Similar confirmation comes in prehminary reports from Cloudman, Vining, Barkuhs and Nickson (1949) and Nash (1950) . This paper records in greater detail the pathological characteristics of these tumours.
MATERIALS.
Zinc berylhum silicate is manufactured by niixing the-component oxides in molecular proportions, and the resultant mixture is fired for 3 to 4 hours at 1250' C. The cooled mass is ground to a fine powder. X-ray analysis has shown that zinc berylhum silicate is really a solid solution of Zn2Si04and Be2S'04. An analysis of the zinc beryHium silicate used in Experimental Groups B and C (Table I) gave a composition 'ZnO 67 per cent, SiO2 31 per cent, BeO 2 per cent. The complex injected in Experimental Group A (Table I) (1947) .
The zinc beryllium silicate, beryllium sihcate and zinc sificate were obtained as finely ground powders with a particle size of 5 tL or less in diameter.' Before injection these powders were made up as suspensions in wateir. These. sihcates were free from metallic contarninants because a high degree of purity is needed to obtain the pure colours in fluorescent lamps in which'they are used. The -gamples of the silicates used in these experiments were examined for radioactivity The survivors of the series of injections were inspected periodically. All' incidental deaths were examined carefully, and specimens of liver, spleen, lungs and kidneys were taken for histological examination. The carcase was then boiled, the skeleton separated, and the individual clean bones exaniined and in some cases X-rayed. The first tumour was recognized only after the bones had been treated in this way, but'fresh material for histological examination was obtained from all subsequent bone tumours.
RESULTS.
Incidence of Tumours. The details of the 6 groups of animals in this experiment are given in Table 1 At autopsy no abnormahty in the extemal contour of the bones was recognized. The diagnosis of mahgnant bone sarcoma depends entirely on a consideration of'radiographs of the macerated skeleton and the diagnosis is retrospective.
In each humerus (Fig. 12) there was abundant bone formation in the upper part of the meduRary cavity. In each femur there was similar bone formation in a localized area of the midshaft (Fig. 7) . Similar changes were present in the upper part of each tibia. In aR these sites the symmetrical distribution of the newly formed bone was remarkable. These findings dorrespond closely with those for Rabbit 4, where consideration of histological material in conjunction with radiographs leads to the conclusion that the radiographic appearances result from occupation of the marrow cavity by ossifying tumour tissue.
It is therefore assumed that the radiographic appearances shown in Fig. 12 (Fig. 4) . In some areas the fibrous tissue shows evidence of specific bony differentiation. Fig. 5 At autopsy a bulky tumour (Fig. 14) of the right huinerus was present. Metar stases were found in axillary and mediastinal lvmph nodes, in lungs (Fig. 16) and liver, and were studded over the peritoneal and pleural surfaces. A smalletumour of the right tibia was also preSeDt, and radiographs of other long bones demonstrated marked medullary bone formation in the shaft of left humerus, and of each femur and tibia. Scattered focal nodules were present in bonemarrow generally.
Radiologically the tumour of the humerus is a predominantly osteolytic lesion. Histologically it is an anaplastic spindle-celled tumour, with numerous irregular giant-cells scattered throughout (Fig. 6 ). Osteoid and bony intercellular material is seen only in a few scattered areas. There is no evidence of EXPLANATION OF PLATES. . Fig. 19 .
Each femur presented radiographic evidence of extensive medullary boneformation. Histological examination revealed general fibrosis of the bone marrow, with scattered areas of bone-formation. Numerous bulky masses of beryllium-containing phagocytes were present in this tissue. In the lower part of each femur the marrow is completely replaced by a mass of bone-forn-iing tumour tissue, which has begun to extend into the Haversian canals of the dense cortical bone. However, little erosion of cortical bone has been produced in this way, and tumour growth has not yet altered the external contour of the bones.
The tumour at the upper end of the right tibia is seen in Fig. 15 , while Fig.  10 is the radiograph of the same lesion. This tumour consists partly of cartilaginous tissue (Fig. 17) At autopsy this animal presented a huge tumour of the left femur. Ossifying metastases were present in pelvic and abdominal lymph nodes, and in lungs and liver. Smaller tumours were found in the right humerus and the left tibia, and extreme medullary bone formation was present in the remaining long bones.
In radiographs the lesion of the left femur (Fig. 8) (Fig. 20) . The tumour of the humerus is also a sclerosing one, consisting of anaplastic spind-le-celled tissue with scattered areas of osteoid and bony differentiation.
The structure of the tumour of the left tibia is more varied. Some areas consist entirely of cartilaginous tissue, others show extensive osteoid and bony differentiation, while in some places the two tissues merge into a composite 11 osteochondroid " pattern. Undifferentiated spindle-celled tissue is also present. This varying histological structure is reflected in the radiographic appearance of the lesion, and in Fig. II The relationship between the smaR nodules which are the first change seen within the bone marrow and the subsequent fibrosis and malignant change is uncertain. The nodules produced by the silicates containing beryllium and those produl-ed by the zinc silicate are indistinguishable by the usual histological metbods. It seems clear, however, that it is the presence of'the beryllium within the nodule that is in some way responsible for the progressive changes that lead eventuaRy to malignancy. Although the beryHium silicates are considered to, be insoluble, the observations on material injected intradermally into a rabbit showed that beryllium can be liberated from the particles and can diffuse into the surrounding tissues. Experience of the behaviour of both soluble and insoluble beryHium compounds leads to the conclusion that its toxic action is exerted locally at the site of inoculation or deposition.
,Therefore, if beryllium is to be held directly responsible for the tumours, it is much more likely that this beryllium. is liberated from deposits in the marrow rather than derived from more distant deposits. The possibility that the silicate may play some part in the development of the tumours is excluded by the fact that Gardner and Heslington (I 946) produced tumours with beryllium oxide, and more recently Barnes (1950) REFERENCES.
